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USER ACTIVATED IONTOPHORETICDEVICE 
ayp MTgTTTOP FO p SAME 

VTV.T.T* OF T *"» TKVEKTION 

present invention generally relates to 
iontophoretic devioes for delivering drugs or medicines to 
patients transdermal^ , i.e., trough the skin, and more 
specifically relates to an iontophoretic device and method 
capable of being activated by the user. 

^^nmm OT? THF, INVEN TION 

Transdermal drug delivery systems have, in recent 
years, become an increasingly important means of 
administering drugs. Such systems offer advantages clearly 
not achievable by other modes of administration such as 
avoiding introduction of the drug through the gastro- 
intestinal tract or punctures in the skin to name a few. 

Presently, there are two types of transdermal drug 
delivery systems, i.e., "Passive" and "Active." Passive 
systems deliver drug through the skin of the user unaided, 
an example of which would involve the application of a 
topical anesthetic to provide localized relief, as 
disclosed in U.S. Patent No. 3,814,095 (Lubens) . Active 
systems on the other hand deliver drug through the skin of 
the user using iontophoresis, which according to Stedman's 
Medical Dictionary, is defined as "the introduction into the 
tissues, by means of an electric current, of the ions of a 

chosen medicament . 11 

conventional iontophoretic devices, such as those 
described in U.S. Patent Nos. 4,820,263 (Spevak et al.), 
49 27,408 (Haak et al.) and 5,084,008 (Phipps) , the 
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disclosures of which are hereby incorporated by reference, 
for delivering a drug or medicine transdermal^ through 
iontophoresis, basically consist of two electrodes ~ an 
anode and a cathode. Usually, electric current is driven 
from an external supply into the skin at the anode, and 
back out at the cathode. Accordingly, there has been 
considerable interest in iontophoresis to perform delivery 
of drugs for a variety of purposes. Two such examples, 
involve the use of Novocaine, which is usually injected 
prior to dental work to relieve pain, and Lidocaine, which 
is usually applied as a topical, local anesthetic. 

However, several disadvantages and limitations have 
been associated with the use of such devices, including 
storage stability as a result of the drug not being in a 
form suitably stable to provide a commercially practical 
shelf life. _ upon storage for extended periods, the 
therapeutic agents can degrade and become less potent. In 
addition, such devices have not delivered an efficient 
dosage of the drug resulting in poor performance and a need 
for larger amounts of the drug, which upon completion of 
the application is wasted. Accordingly, such devices have 
been generally impractical for use on outpatients and in 
doctor's offices, since the products do not have sufficient 
shelf life and neither the patient nor the practitioner 
wishes to wait the required time for the desired effect. 

Several of the prior passive type devices have 
attempted to overcome or minimize one such limitation, 
i.e., shelf life, by including a "burstable" member to 
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the drug as disclosed in U.S. Patent 
isolate or separate the drug ^ 

Nos. 4,911,707 (Heiber et al.) and 4,917,6 

i Citations remain with respect to the use 
al.)- However, limitations rem 

^. „ larlv wh en "bursting" the member, 
of such devices, particularly when 

M this event. the aru 9 .wouxa he «i*ed vrth «. 
activate soXution Xinitin, the aose e ££ iciency o £ 

device- , _ , , 

mother atte.pt to overcome this probXe. has xncXuded 

addin 9 the dm, to the device prior to use as discXosed 

, £ or er~pXe, in 0... Patent Ho. 4.7„.7.. (Sanderson at 

aX > . by injecting the drug into a chafer. However, other 

Xi.itations regain with respeot to the uee o £ such devices 

particuXarXy when injecting tne drug. During this event 

«. device is aifticuxt to use. especiaXXy by persons who 

, are handicapped or in.ir.ed by see disabiXity . 

station, xn addition, such aevioes nave not provided an 

effi oient dosage as a resuXt o £ the presenoe o £ oonpetrng 
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ions. 



attests to provide dose e ££ i=ient devioes nave 
lnc xuded two-conpart,ent conizations , suon as those 

►„ Hank et ai. and BslEES. 
aescribed in the patents to aaS Si _ 

separate the drug to he administered £ rc «- 
axectroxytio soXution. However, such devices have a Xed 
to address the need £ or Xong-ter. stahiXity and sheX £ -Xr £ e 
t. prevent degradation o £ the arug. XXso. sXow transport 
and eguiXibration hetween the co.part.ents. can diXute the 
dr ug £ or.uXation, thus decreasing the dose e ££ iciency o £ 
the device. 
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Thus, there has been a need for a user activated 
iontophoretic device, which would eliminate the problems 
and limitations associated with the prior devices discussed 
above, most significant of the problems being associated 
with storage of the device, i.e., shelf-life, and dose 
efficiency. 

SPMM&RY OF THE TWVEHTrow 

In contrast to the prior devices discussed above, it 
has been found that a iontophoretic device particularly 
suited for use to deliver a high dose efficiency, while 
providing a commercially suitable shelf-life can be 
constructed in accordance with the present invention. In 
addition, the device of the present invention is easily 
activated by the user to administer the drug. Such users 
nay include the patient as well as doctors, nurses and the 
like. 

The user activated device for delivering at least one 
medication to an applied area of a patient, such as the 
skin, mucus membrane and the like, of the present invention 
includes electrode assembly means for driving a medication 
into the applied area of the patient to be absorbed by the 
body of the patient, a first reservoir situated in relation 
to the electrode assembly means and a second reservoir 
containing a medication to be delivered to the applied area 
of the patient and holding means for holding the electrode 
assembly means, the first reservoir and the second 
reservoir. The holding means includes first means for 
maintaining the electrode assembly means in electrical 
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fiction with the ~- — ^ 13 ""^ ~ 
naintaimin, the secona reservoir separate „ relat.cn to 
*. first reservoir prior to activation sue, as to prevent 
degr aaation and ailution of the mention containea » the 
secona reservoir and upon aotivation the first reserved 
ana the seoona reservoir are brought into oontact wit, one 
another to at least partially hydrate one of the 
r aservoirs, thus increasing tne aose efficiency of toe 
ae vice. while permitting eiectrical conducting contact 
between the first reservoir ana the second reservoir after 
activation. The medication containea in the second 
r aservoir is maintained in a ary state prior to activation 
In addition, the first reservoir may include a second 
^cation to he delivered to the applied area of the 
patient. 

in the preferred embodiment, the first means and the 
aacond means are hingeaiy connectea together along a 
benoable memher ao that the aevice may he activatea hy 
aiding the holding meana along the hendahle memher to 
bring the first reservoir and the second reservoir mto 
alectrical conducting contact with one another. 

in an alternative emhodiment. the device also incites 
barrier means for separating the first reservoir from the 
secona reservoir, which may he manipulatea to hring the 
, first reservoir and the second reservoir into electrrcal 

inducting contact with one another. Xn this emhoaiment 

surface, a lower reiease surface ana a pull tab extend 
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from the holding means so that the device may be activated 
by pulling the tab to remove the barrier from the device. 

The method of iontophoretically delivering at least 
one medication through an applied area of a patient such as 
5 the skin, mucus membrane or the like, includes exposing a 

first portion of a device including an electrode assembly 
and a first reservoir and exposing a second portion of the 
device including a second reservoir containing a medication 
to be delivered to the patient separate from the first 
10 portion. The first reservoir of the first portion of the 

device is brought into electrical conducting contact with 
the second reservoir of the second portion of the device to 
at least partially hydrate one of the reservoirs and to 
form a combined portion, with the combined portion of the 
device applied to an area of the patient to be treated, in 
addition, current is caused to flow through the device into 
the applied area to drive the medication into the body of 
the patient. 

In an alternative embodiment, a hydrating solution is 
applied to the area of the patient prior to activation of 
the device and application of the device onto the applied 
area of the patient. 

The user activated iontophoretic device for delivering 
at least one medication through an applied area of a 
patient, such as the skin, mucus membrane and the like, of 
the present invention includes a first portion and a second 
portion. The first portion includes an electrode assembly 
and a first reservoir, and the second portion includes a 
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second reservoir. The electrode assembly includes 
electrode means for driving a medication into the patient 
to be absorbed by the body of the patient. The first 
reservoir which is electrically conductive contains an 
5 active compound to be delivered to the applied area of the 

patient , and the second reservoir contains a vasoactive 
agent to be delivered to the applied area of the patient. 
In addition, holding means holds the first portion and the 
second portion separate from one another, with the 

10 electrode assembly maintained in electrically communicating 

relation with the first reservoir, and with the vasoactive 
agent contained by the second reservoir maintained separate 
in relation to the first portion prior to activation. In 
this way, upon activation, the first reservoir and the 

15 second reservoir may be brought into electrical conducting 

contact with one another and at least of the reservoirs is 
at least partially hydrated. 

In addition, upon activation, the vasoactive agent may 
be dissolved at the interface of the two reservoirs, with 

20 the vasoactive agent in contact with the applied area of 

the patient. Also, the vasoactive agent may be initially 
in a dry form separated from the active compound with the 
holding means sealed to keep the first portion intact 
during storage. Also, the active compound may include a 

25 local anaesthetic such as lidocaine, and the vasoactive 

agent may include a vasoconstricting compound such as 
adrenaline. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The various features, objects, benefits, and 
advantages of the present invention will become more 
apparent upon reading the following detailed description of 
5 the preferred embodiment along with the appended claims -in 

conjunction with the drawings, wherein like reference 
numerals identify corresponding components, and: 

Figures 1A & IB are schematic, cross sectional views 
of one embodiment of the user activated iontophoretic 
10 device of the present invention, with Figure 1A 

illustrating the device prior to activation and Figure IB 
illustrating the device after activation; 

Figure 2 is a schematic, cross sectional view of 
another embodiment of the device of the present invention 
15 illustrated prior to activation? 

Figures 3 A & 3B are schematic, cross sectional views 
of yet another embodiment of the device of the present 
invention illustrated prior to activation; 

Figures 4 A & 4B are schematic, cross sectional views 
20 of another embodiment of the device of the present 

invention including a second drug reservoir and illustrated 
prior to and after activation; 

Figure 5 is a schematic, cross sectional view of 
another embodiment the device illustrated prior to 
25 activation; and 

Figures 6A, 6B k 6C are schematic views of yet another 
embodiment of the device of the present invention, with 
Figure 6A being a cross sectional view illustrating the 
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device prior to activation, Figure 6B being a bottom view 
illustrating the device prior to activation, and Figure 6C 
being a cross section side view illustrating the device 
after activation. 
5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The user activated iontophoretic device of the present 
invention is illustrated in Figures 1-6 and generally 
includes the designation 10. Referring to Figures 1A and 
IB, the device or patch 10 of the present invention 

10 includes an electrode assembly 12, having at least one 

electrode, an electrode reservoir 14 and at least one drug 
reservoir 16, which are held or contained within a pouch or 
other suitable structure 18. It should be appreciated that 
a return electrode may be combined in the assembly 12 or 

15 separately provided as is well known in the art. 

In the preferred embodiment, the device is divided or 
otherwise separated into two portions, one portion 20 
(first) includes the electrode assembly 12 and the 
electrode reservoir 14 with the electrode reservoir being 

20 situated adjacent to the electrode assembly and holding an 

electrolyte 26. The other portion 22 (second) includes the 
. drug reservoir 16 which holds the medication or drug 28, 
preferably in an ionized or ionizable form, to be delivered 
iontophoretically. The particular electrolyte is not 

25 essential to the present invention and is merely a matter 

of choice. However, in this embodiment the electrolyte may 
include sodium chloride in an aqueous solution, gel matrix 
or the like. 
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The pouch 18 has at least two compartments 30 , 32, 
with one compartment 3 0 (first) containing the first 
portion 20 of the device and the second compartment 32 
containing the other portion 22 (second) . The two 
5 compartments 30, 32 are hingedly connected together along 

a bendable member 34 with a release liner 36 sealing the 
two compartments. In this way, the drug can be stored or 
otherwise isolated from the first portion, in a dry state 
or formulation in a matrix or on a supporting substrate, 
10 which can be hydrated prior to use. Also, the drug can be 

stored in a non-aqueous solvent such as low molecular 
weight polyethylene glycol or glycerine. The drug may be 
stable in such non-aqueous solvents, and the solution (with 
the ionized or ionizable drug) may be an adequate 
15 electrolyte depending upon the particular drug or 

combination of drugs. These solvents might also be used as 
humectants in a gel matrix. 

At least one barrier 38 may be situated between the 
electrode reservoir 14 or the drug reservoir 16, either 
20 adjacent to the one or the other, to limit transport of 

ions between the two reservoirs when the two portions are 
caused to come into electrical conducting contact with one 
another as illustrated in Figure IB. The particular 
barrier used in this embodiment is not essential to the 
25 present invention and may include any of the membranes or 

forms described in the patents to Haak et al. and Phipps r 
depending upon the particular therapeutic application. 
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in the preferred embodiment, the two portions ere 
br ought into contact with one another hy first removing the 
release liner 36 to expose the two portions 20, 22 and 
folding or otherwise sending the devise along the bendable 
cesser to bring the two portions into contest with one 
another. In the alternative, the bendable member 34 Bay be 
a breakaway or perforated member to permit the two 
oomp a rt *ents to be physioally separated and then brought 
into contact with one another. 

M is well known within the field, the device can then 
be applied to the patient end e voltage impressed across 
the electrodes of the electrcde assembly 12 to cause 
current to flow through the sKin 60 of the patient to drive 
the ionic medication into the skin end the tissue to be 
absorbed by the body of the patient. It should also be 
appreciated that the device of the present invention can be 
applied to other areas of the body such as mucus membranes 
depending upon the desired therapy end drugs to be 
delivered, 

mother embodiment of the device of the present 
invention is illustrated in Figure 2, and is generally 
designated 210 with the two portions 220, 222 of the device 
contained in a single structure. 218 and separated by a 
barrier 240. The barrier 240 includes an upper release 
, surface 242, a lower release surface 244 and a pull tab 246 

extending from the structure. The release surfaces are 
provided to prevent the barrier from adhering to the 
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adjacent portions of the device such as the reservoirs 214, 
216. 

The device 210 may also include a layer of adhesive 
248 for adhering the device to the skin of the patient. 
However, prior to applying the device to the patient, the 
barrier 240 is removed by pulling the tab 246 to remove the 
barrier from the device and cause the electrode reservoir 
214 and the drug reservoir 216 to come into electrical 
conducting contact with one another. 

It should be appreciated that other forms of barriers 
may be used as long as they separate the two reservoirs 
214, 216 of the two portions prior to application to 
prevent degradation of the drug through, for example, slow 
transport or equilibration between the reservoirs, or 
through other action which would otherwise result in the 
drug formulation being diluted, thus decreasing the dose 
efficiency of the device, while permitting electrical 
conducting contact between the reservoirs after activation. 
In this embodiment, the barrier is a vapor/liquid 
impermeable barrier which may be manipulated by being 
removed to activate the device. 

Yet another embodiment of the device of present 
invention is illustrated in Figure 3, and includes two 
separate parts, 310A and 310B contained in separate 
structures 318A and 318B, with the first part having a 
first portion 320 and the second part having a second 
portion 322, which after removal of the release liners 33 6A 
and 336B from each may be brought into contact with one 
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another. This embodiment may be preferred for use in 
situation where the first portion 320 is a common or 
universal element and the second portion 322 is selected 
for use depending upon the drug or medicant contained 
5 therein and the desired therapy/treatment to be given to 

the patient. In this way, the first portion 320 may be 
used with different second portions 322 manufactured or 
otherwise produced with various drugs. 

In the embodiment illustrated in Figures 4A and 4B, 
10 the device is generally designated 410 and includes a pouch 

or suitable structure 418 having three compartments 430, 
432, 433, each separated by a bendable member 434. The 
first compartment 430 contains the electrode assembly 412, 
electrode reservoir 414, the second compartment contains 
15 the drug reservoir 416 and the third compartment contains 

a second drug reservoir 417 which is brought into contact 
with the skin 460 of the patient. 

In the alternative, as illustrated in Figure 5, the 
third portion of the device 510 may include a flexible 
20 member 550 upon which the second drug reservoir 517 may be 

attached. In this embodiment, the flexible member 550 
simply includes the existing release liner 536 and a second 
release liner 537 with the second drug reservoir 517 
sandwiched therebetween. 
25 An alternative embodiment is illustrated in Figures 

6A, 6B and 6C, and generally designated as 610. The device 
includes the electrode assembly 612, a first reservoir 615 
combining the electrode reservoir and the first drug 
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reservoir, and a second reservoir 617, These elements are 
contained within the structure 618 and covered by a backing 
or covering 619. 

The first portion consists of the electrode assembly 
5 612 and the first reservoir 615 , with the second portion 

simply consisting of the second reservoir 617. The layer 
of adhesive 648 surrounds at least a portion of the first 
reservoir with the release liner 636 covering the exposed 
surfaces of both. 

10 EJte second reservoir 617 is attached on one side to 

the flexible member 650 and on the other side to a second 
release liner 637, with the second reservoir sandwiched 
therebetween. The bendable member 635 hingedly connects 
the flexible member 650 to the backing 619 of the structure 

15 618. In this embodiment, the backing preferably includes 

a foil material, which, e.g., may be plastic-laminated 
aluminum. 

The first reservoir 615 of the device 610 can be 
electrically conductive and pre-assembled in electrical 

20 conducting contact with the electrode assembly 612, and 

prior to activation the second reservoir 617 can be brought 
into electrical conducting contact with the first reservoir 
along their interface. In this way, the first reservoir 
615 can be used to contain a gel with an active compound 

25 such a local anaesthetic, e.g., lidocaine, dispersed 

therein, and the second reservoir 617 can be used to 
contain a vasoactive agent such as adrenaline. The 
addition of the vasoactive agent provides additional 
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lt> caliz.tion of the local anaesthetic agent at the applied 
area hy being vesoconstricting, which has heen found to 
significantly increase both the depth or magnitude of 
dermal analgesia and prolongation of the duration of the 

desired effect. 

gpcn activation, the vasoactive agent may he dissolved 
at the interface of the reservoirs, due to its solubility 
ta an agueous fluid. Thus, after attaching the device to 
a suitable area of the sfcin 660 of the patient, with the 
vasoactive agent in contact with the sKin, current can be 
applied. The local anaesthetic agent and the active 
OOT pound act together during the iontophoretic 

administration period. 

Due to oxidation and hydrolysis of the in agueous 
solutions- instable substances, such as adrenaline, during 
storage at normal, that is room temperatures, it has been 
£o und that the activity of the vasoactive substance as a 
vasoconstrictor is decreased, unless special precautions 
are ta*en. These procedures, prior hereto, have involved 
. complete elimination of oxygen in the container for the 
active agent, and the use of laminar nitrogen flow during 
the process, of filling the container with the combined 
local anaesthetic-adreheline solution. 

in the preferred embodiment, the vasoactive agent can 
, be Xept in a dry form, separated from the local, anaesthetic 

(active compound, , with the structure 618 sealed to Keep 
th. agueous solution intact during storage and where the 
vasoactive agent is Kept in its dry form, separated from 
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the local anaesthetic solution during storage. The 
vasoactive agent is preferably kept in its dry form 
homogeneously distributed in a carrier material, e.g., 
cotton fiber, woven plastic thread and the like, with the 
same surface area as the first reservoir 615 containing the 
local anaesthetic (active compound) . 

Adrenaline in dry form, i.e., adrenaline thread which 
includes a cotton or woven plastic thread, impregnated with 
adrenaline in a pre-determine amount per unit length has 
been found to be suitable for use in the device of the 
present invention. The stability of the dry adrenaline 
present in this formulation has been found to be extremely 
favorable even when stored at room temperature for more 
than five years. 

The gel contained in the first reservoir 615 and used 
for the electrolyte may also act as an adhesive, 
eliminating the need for the adhesive layer 648. m 
addition, a porous adhesive may be used. 

The following formulations may be used in connection 

with the embodiment of the device 610 of the present 

invention illustrated in Figures 6A, 6B and 6C: 

EXAMPLE 1 

Lidocaine hydrochloride monohydrate 

corresponding to lidocaine hydrochloride 150 ma 

Purified Water £ ml 

Lidocaine hydrochloride monohydrate is dissolved in 

purified water. The solution is adsorbed into a thin 

material of cellulose or plastic, such as Vetx* or Porex*. 
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tty&MPLE 2 

Purified Water 

Bopivacaine hydrochloride monohydrate is dissolved in 
purified water. The solution is adsorbed into a thin 
material of cellulose or plastic. 

10 purified Water 

The preparation is prepared as with Example 2. 

EXAMPLE 4 

1.68 g 

Adrenaline base 5.04 ml 

Hydrochloride acid 0.10 g 

1 sodium pyrosulfite 0-05 g 

Disodium tetracemin 100 g 

purified Water 

By varying the amount of water, solutions with 
afferent contents of vasoactive agent are obtained. The 
carrier material to be soared with the vasoactive agent » 
o£ cotton thread, synthetic fibre or paper. The carrrer 
material is soared with the vasoactive solution and the 
solution is evaporated until the carrier is dry. 

P. V AMPLE 5 

Felypressin, octapressin* 3.15 IU 

stock solution 25 lU/ml 100 g 

Purified Water 

By varying the amount of water, solutions with 
efferent contents of the peptide felypressin are obtained. 
The carrier material to be soaKed with the peptide is of 
cotton thread, synthetic fiber or paper. The material xs 
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soaked with the peptide and the solution is evaporated 
until the carrier is dry. 

In addition, peptides, such as felypressin have been 
found to be suitable. Preferably, both the active 
components, the local anaesthetic in its hydrochloride salt 
form or the peptide, and the vasoconstrictor (preferably 
adrenaline) are both easily soluble in aqueous solutions. 

Thus, the various embodiments of the present invention 
can be used wherein at least one of the active compounds 
needs to be isolated. Drug, medication and active compound 
have been used herein to mean any pharmaceutical agent, 
such as therapeutic compounds, diagnostic agents and the 
like. 

The particular matrix of the material or the method of 
manufacture is not essential to the present invention. For 
example, the drug can be spray-dried onto an inert support 
such as a non-woven material, a screen or scrim, or a 
variety of micro-porous supports such as nylon, 
polyethylene, and polypropylene. In addition, the drug can 
be dispersed in an ointment or liquid and cast and dried 
onto a support. Also the drug can be mixed with dispersing 
agents or water-soluble polymers and pressed into a dry 
wafer or pellets that dissolve rapidly in water. The drug 
can be uniformly dispersed in a de-hydrated gel that can be 
hydrated rapidly from an added source of water. 

The particular source of water or mechanisms of 
hydration are not essential to the present invention and 
may include aqueous solution stored in a compartment 
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adjacent to the dry-drug compartment or moisture from the 
body (due to occlusion, of the application site) can supply 
the necessary hydration to the drug reservoir to dissolve 
the drug formulation. In addition, a towellette or moist 
pad in a separate pouch can be supplied along with the 
device and prior to attachment to the patient, the site of 
application and/or the drug reservoir can be moistened. 
Alternatively, moisture can be .applied as a spray. The 
particular means is a matter of choice depending upon the 
formulation or state of the drug. 

In addition, while the present invention has been 
described in connection with iontophoresis, it should be 
appreciated that it may be used in connection with other 
principles of active introduction, i.e., motive forces, 
such as electrophoresis which includes the movement of 
particles in an electric field toward one or other electric 
pole, anode, or cathode and electro-osmosis which includes 
the transport of uncharged compounds due to the bulk flow 
of water induced by an electric field. Also, it should be 
appreciated that the patient may include humans as well as 
animals • 

While the preferred embodiments of the present 
invention has been described so as to enable one skilled in 
the art to practice the device of the present invention, it 
is to be understood that variations and modifications may 
be employed without departing from the concept and intent 
of the present invention as defined in the following 
claims. The preceding description is intended to be 



19 



WO 93/18727 

PCT/US93/02427 

exemplary and should not be used to limit the scope of 
the invention. The scope of the invention should be 
determined only by reference to the following claims 
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pott is r T.iTMED IS; 

! A user activated device for delivering at least 
one medication to an applied area of a patient, such as 
the sKin, mucus membrane and the like, 

electrode assembly means for drivxng a mediation 

« natient to be absorbed by 
into the applied area of the patient to 

the body of the patient; 

a first reservoir situated in relation to the 

electrode assembly means; 

a second reservoir containing a medication to be 
delivered to the applied area of the patient; 

holding means for holding the electrode assembly 
me ans, the first reservoir and the second reservoir , said 
aiding means including first means for maintaining the 
electrode assembly means in electrical communication with 
the first reservoir, said holding means also including 
second means for maintaining the second reservoir 
separate in relation to the first reservoir prior to 
activation such as to prevent degradation and dUnUon 
the medication contained in the second reservoir and upon 
activation said first reservoir and said second reservoir 
are brought into contact with one another to at ^ 

* ^ reservoirs, thus increasing 

partially hydrate one of said reservoir 

the dose efficiency of the device, while 

electrical conducting contact between the first reservoir 

and the second reservoir after activation. 

2 A user activated device as defined in claim 1, 
wherein said first means and said second means are 
hingedly connected together along a bendable member so 

ni 9 y , ar ,4- ivat ed bv folding the holding 

that the device may be activated oy ioxu y 

ra eans along the bendable member to bring the first 

reservoir and the second reservoir into electrical 

conducting contact with one another. 

3. A user activated device as defined in claim 1, 
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further comprising: 

barrier means for separating said first reservoir 
from said second reservoir, which may be manipulated to 
bring the first reservoir and the second reservoir into 
electrical conducting contact with one another; and 

sa ld barrier means is adapted to include an upper 
release surface, a lower release surface and a pull tab 
extending from the holding means so that the device may 
be activated by pulling the tab to remove the barrier 
from the device to bring the first reservoir and the 
second reservoir into electrical conducting contact with 
one another. 



10 



A user activated device as defined in claim 1 

TlTl v ^ ' rSSerVOir inClUdeS 9 SSCOnd Nation 
to be delivered to the applied area of the patient, and 

at least one of said medications is maintained in a dry 
state prior to activation. 

A USSr aCtivated d«vic« as defined in claim 1, 

the first reservoir and the second reservoir to limit the 
presence of competing ions when the two reservoirs are in 
electrical conducting contact with one another. 

6. a user activated device as defined in claim l, 

Iec e o r nTm Said ^ ^ * C °^ent and said 

second means includes a compartment with one compartment 
containing the electrode assembly means and the first 
reservoir and the other compartment containing the second 
reservoir with the compartments hingedly connected 
together along a bendable member with a release liner 
sealing the two compartments so that the second reservoir 
containing the medication to be delivered can be stored 
or otherwise isolated from the first reservoir and the 
dev.ce may be activated by folding the device along the 
bendable member to bring the first reservoir and the 
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second reservoir into electrical conducting contact with 
one another. 

7 A user activated iontophoretic device for 
delivering at least one medication through an applied 
area of a patient, such as the skin, mucus membrane and 

the like, comprising: 

a first portion and a second portion, said fxrst 
portion including an electrode assembly and a first 
reservoir, said second portion including a second 
reservoir; 

said electrode assembly including electrode means 
for driving a medication into the patient to be absorbed 
by the body of the patient; 

said first reservoir which is electrically 
conductive contains an active compound to be delivered to 
the applied area of the patient; 

said second reservoir containing a vasoactive agent 
to be delivered to the applied area of the patient; 

holding means for holding said first portion and 
said second portion separate from one another, with the 
electrode assembly maintained in electrically 
communicating relation with the first reservoir, and with 
the vasoactive agent contained by the second reservoir 
maintained separate in relation to the first portion 
prior to activation so that upon activation the first 
reservoir and the second reservoir may be brought into 
electrical conducting contact with one another and at 
least one of said reservoirs is at least partially 
hydrated . 

8 A user activated iontophoretic device as defined 
in claim 7, wherein upon activation the vasoactive agent 
may be dissolved at an interface of the two reservoirs, 
with the vasoactive agent in contact with the applied 
area of the patient for current to be applied. 
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9. a user activated iontophoretic device as defined 
in claim 7, wherein said vasoactive agent is initially in 
a dry form, either separated from the active compound 
with the holding means sealed to keep the first portion 
intact during storage or homogeneously distributed in a 
carrier material so that the vasoactive agent can be kept 
m a dry form, separated from the active compound with 
the holding means sealed to keep an aqueous solution in 
the first portion intact during storage. 

10. a user activated iontophoretic device as 
defined in claim 7, wherein the first reservoir includes 
an electrolyte such as an electrically conductive gel, 
and the active compound includes a local anaesthetic and 
the vasoactive agent includes a vasoconstricting 
compound, with the local anaesthetic being lidocaine and 
the vasoconstricting compound being adrenaline. 

11. A method of iontophoretically delivering at 
least one medication through an applied area of a patient 
such as the skin, mucus membrane or the like, comprising 
the steps of: 

exposing a first portion of a device including an 
electrode assembly and a first reservoir; 

exposing a second portion of the device including a 
second reservoir containing a medication to be delivered 
to the patient separate from the first portion; 

bringing the first reservoir of the first portion of 
the device into electrical conducting contact with the 
second reservoir of the second portion of the device to 
at least partially hydrate one of said reservoirs and to 
form a combined portion, with the combined portion of the 
device applied to an area of the patient to be treated; 
and causing current to flow through the device into the 
applied area to drive the medication into the body of the 
patient. 
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12. A method of iontophoretically delivering at 
least one abdication as defined in claim 11, further 
comprising the step of applying a hydrating solution to 
the applied area of the patient prior to 
Z device and prior to application of the device onto 
the applied area of the patient. 

13 A method of iontophoretically delivering at 
least one medication as defined in claim 11. wherein said 
first reservoir includes a second medication to 
delivered to the patient. 

14 A method of iontophoretically delivering at 
least one medication as defined in claim 11, further 
comprising the step of bringing a third 
containing another medication to be ^ 
patient into contact with the combined portion of 

device. 

15 . A method of iontophoretically delivering at 
ieest one medication as def£ned in claim 11. wherein the 
step of bringing the t«o portions into contact with one 
anoLr includes either pulling a tat « remove a barrxer 
£r om the device separating the first port.on from the 
second portion to bring the first reservoir and the 
second reservoir into electrical conducting 
on another or folding the device along a hendahle member 
to bring the two portions into contact with one another. 
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